A fluorescence-based coupling reaction for monitoring the activity of recombinant human NAD synthetase.
NAD synthetase is responsible for the conversion of nicotinic acid adenine dinucleotide to nicotinamide adenine dinucleotide. This reaction provides a biosynthetic route of the coenzyme and, thus, a source of cellular reducing equivalents. Alterations in the oxidative reductive potential of the cell have been implicated as a contributing factor in many disease states. Thus, this enzyme represents a new class of potential drug targets, and, hence, our efforts were focused upon developing a robust assay for utilization in a high throughput screen. Toward that end, we describe a coupled enzyme assay format for the measurement of recombinant human NAD synthetase by employing lactate dehydrogenase in a cycling/amplification reaction linked ultimately to the fluorescence generation of resorufin from resazurin via diaphorase. We present kinetics of the reaction of NAD synthetase in the coupled assay format, optimization conditions, and inhibition of the reaction by gossypol [1,1',6,6',7,7'-hexahydroxy-3,3'-dimethyl-5,5'-bis(1-methylethyl)-[2,2'- binaphthalene]-8,8'-dicarboxaldehyde] and illustrate the robustness of the assay by demonstrating 384-well microtiter plate uniformity statistics. Collectively, our results show that the assay method is both robust and well suited for this class of enzymes involved in the NAD+ biosynthetic pathway.